Different effects of chronic Na+, Cl-, and K+ depletion on brain vasopressin mRNA and plasma vasopressin in young rats.
1. We studied the effects of selective chronic dietary sodium, chloride, or potassium depletion in young rats on vasopressin mRNA levels in the supraoptic and paraventricular nuclei, an index of vasopressin formation, and in plasma vasopressin levels, an index of vasopressin release. 2. All diets significantly increased plasma renin activity, contracted the extracellular fluid volume, and decreased serum osmolarity. 3. In the supraoptic nucleus, vasopressin mRNA levels were significantly decreased in the low-sodium group but were not significantly affected by chloride depletion. 4. There were no significant changes in vasopressin mRNA in the paraventricular nucleus after sodium or chloride dietary depletion. 5. After 2 weeks of potassium depletion, vasopressin mRNA levels were decreased in the supraoptic nucleus. When potassium depletion was prolonged for 3 weeks, vasopressin mRNA levels increased in both supraoptic and paraventricular nuclei. 6. Plasma vasopressin levels were high in animals subjected to dietary chloride depletion or to 3 weeks of potassium depletion. Dietary sodium depletion or 2 weeks of dietary potassium depletion did not significantly affect plasma vasopressin. 7. Our results show that chronic sodium, chloride, or potassium depletion differentially affect brain vasopressin mRNA and vasopressin release in young rats. 8. The effect of these diets may be mediated through changes in the extracellular fluid volume, serum osmolarity, and/or renin angiotensin system.